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2.2 

2.1 Test Specimen (Cont 'B)  

Douglas part number U49%5-521, Revision Y 
Vendor - Fairchild-Biller, Manhattan Beach, California 
Vendor part number 64-401-05 
Vendor serial. number 0201 
Specimen number 1 

Equipment am3 Ens tmenta t ion  
A detailed list of the actual equipment and instrumentation u e d  

is includes as Addendum E of this reporb. 
instrumentation used in perfomance of the t e s t  were current in 
certification and were within the  tolerances specified in t h e  

test requirements drawing. 

Test equipment and 

Environmental Tolerances 
The m i m u m  sllomble deviations from the applicable environ- 
mental requirements were as follows unless otherwise specified: 
a. Temperature I +lo% (below -100% 

- +59 (-xoo0 to -250 
b. Altitude 
c. Humidity 

f. Pressure 

g .  F l w  
h e Acceleration - +IC$ gradient 

3. Angularity - +O.5 degree 
k. Linearity - +1$ stroke 

(Wanifom) filter 

i. Emd - +j$ 02 ap-piied. 1-d 

4-3 db when measured with 8 50 eps 1. Vibration - 
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3.2 

3.3 

3 -392 

3.4 

Ixastrwnentat ion ~ o ~ e m n c  es 

The meximum alJ,.mble e r ror  f o r  the measurement equipmen% wed 

i n  the test progr was as floblows unless otherwise specifiea: 
1 f r 5 O ~  B ~ ~ C W  -LOO%) 
+2% t -lo@ -to +250%) 

a. TEtrrrpera4xre 
- 

b. Al-tituife - -G?$ 

c .  Humidity 

d. Vibration 

e. Shock 

f .  Pressure 

&. Flow PCWXIS c;e@&i 
h .  Angularity - 6-0.25 degree 
i .  Linearity - +O. 5$ s-troke 

Standard Conditions 

Arnbien.t Room Conditions 

Unless otherwise specified,  all t e s t s  were conducted a t  mbien-b 
room conditions. hubrent room csnclitionrs are defined as f ~ l l a f s :  

a .  Temperature 70 (2251% 
b. Relettive Eumidity 

c .  Pressure 30 ( 2 2 )  inches BE 

When tests were performed at conditions different  from the above 
values, proper 811wance, when necessary, 
r e s d t a  fo r  the  diflerence in $be sy8te.m condition. h b i e n t  
r o w  conditions were racoccted periodically during each t e s t .  

Tenperatwe S tab i l i  zatioxa 
Stabil ized temperature is defined as t h e  s ta te  a% Tihich hPt;her 
temperature change occurs a t  a rete no grea%er than 1% per 

minute e . 



4.0 

4.1 

3.4 Temperature ~tabilization (Cont %a) 
When tests were conducted a t  tmperatures 1-s than -250%, the 
M2 Chilltiom System Shu-t;of'f Valve was temperature stabilized. 
by flowing the test medim or an accepkable subst i tute  th ro  

the in t e r io r  of the specimen. 

TEST PRBC 
The following l i s t  specif ies  the  tests t h a t  were peeomed and 

the sequence of t ha t  performance. Proof pressure, leakage, 
functional. flow, and elec-krical tests were performed whenever 
specified i n  the test procedure. 
charges had been incorporated i n  the  procedure at the  time qf 
t es t ing .  

A l l  authorized e8;lgineering 

Tests aEld Test Sequences: 
a. Pre-test  Inspection 
b. Proof Pressure Test 
c ,  Leakage Test 
d. 

e.  Repeat Cycle Tes t8  
f .  Vibration Test 
g .  Mechanical SRock T e s t  

Functional Test (including e l ec t r i ca l  tes ts )  

h e - t e s t  Inspec-tion 
"he test  specimen WEIS inspected for conformance with applicable 
vendor drawings m d  Bo~@as SCD 1~49965. 
including vendor name, vendor par t  number, specification control 
number, change l e t t e r  and .uuQac%urer's serial number, were 
recorded. Specimen weight was measured and recordecT, and markings 

igadfcating "Test" an6 specimen glmber were =rifled e 

of t h i s  inspection were recorded on 8 test data sheet. 
completion of the pre- tes t  inspection, the two i ~ s t ~ e ~ ~ t ~ o n  
ports shown on addendum page 6-1, were cappea. The caps remained 
on these ports t h r o w o u t  t h e  test program. 

P a r t  ident i f icat ion,  

Rarnl.4~ 
Upon 



4,2 

4.2.1 

4.2.2 

Proof Pressure Test 
(See nddenllum page C-2.) 

Actuator 
With the test specimen on the tes t  fixture:  P,& lT03446, both 
w e r e  instal led i n  a burst chamber. lShe %erst ~~~r~~~~ 
connected t o  the tes t  specimen as shmm schematically on adden- 

dum page C-2 .  The test  8pecimn was &abilized a t  ambient room 
temperature and t h e  pressure a% the  test specimen actuator PO-& 
was gradually increased to 750 psig with gaseous helium a t  am- 
bient roan temperature. 
minutes. 
atures were measured and recorded. 
decreased t o  zero psig and the  helium vent valve opened. 

test specimen was rmoved from the test apparatus t o  ver i fy  that 

there was no s t ruc tura l  fa i lure  o r  permanent dis tor t ion.  

This pressure was maintained for 5 
The test specimen and test medium presswe and t 

System pressure was then 
The 

Valve Body 
With the  t e s t  specimen mounted on test f ix ture  P/E l!€03&6, both 

were ins ta l led  i n  a burst chamber. The test  
f i ed  free of moisture by e i the r  clean rooa inspection OT GE2 

purge. 
a s  shown schematicalby on addendum page C-2, t h e  nitrogen vent 
valve and the LJI shutoff valve were opened and liquid nitrogen 
flowed through the tes t  specimen mtil  the temperature s;tabi- 
l ized.  
valve opened. When liquid Rljltrwen ceased - t ; ~  f l o w ,  the drain 
and vent valves were closed. 
opened and t h e  pressme increased. a t  ‘the tes t  specimen id& to 
19 psig with G 2111s pres- 
sure was maintained for 5 mimtcs. 
decreased t o  z e r ~  psig and t h e  nitrogen vent wlve speaed. 

and pressures vere measured and recorded. 
rarnmed from the t e s t  apparatus t o  verify that there was no 
s t m c t m f  f a i lu re  OB: permguzent dis tor t ion.  

After connecting the . t e s t  apparatus t o  the  test  specimen 

2 

The LE2 shutoff valve vas %hem closed an4 the dkain 

Pflhe CR12 shutoff valve WEIS then 

a t  a temperature of -300 (2201%. 

The sys-tem pressure was them 
.. 

t h i s  tes t ,  the tes t  specimen and %est medium t~~~~~~~~~~ 
The test  specinem was 



4.3 

4.3.1 

4.3.2 

4-3.2 .I 

&t@r.mil Leakage 

(See addendum page C -3. 
The tes t  specimen was mounted on the test  fixture, P/R lT03446, 
and both were instal led i n  a smll sealed c 

necting the Lest apparatus, usi appropriate seals  and fittings, 
t o  the test  n;pecimeaa i n l e t  por t  as s k m  schematically on adden- 

d m  page C-3 ,  the test specimen was pwged with helium gas and 
then the outlet poi% capped and sealed. 
backgrow&, the chamber was purge6 with a is  and then bsealed. 

The clnaziber was evacuated with the s: ing pump u n t i l  the leak 
de.tec%or COUM %ah over and eontfinue evacuating the chamber t o  
the vacuum specified by the  manufacturer fo r  best operalion. 
When the hackgrormd level of helium wa6 esteiblished the  presswe 
t o  the test specimen i n l e t  pox% was gradually increased -to a 
maximum 02 125 psig usi 
ature.  The leak detector meter indications were recorded a t  
25 paig increments. 
and pressure were measured and recorded. Upon canplelion of the 

t e s t ,  t h e  leak detector shu-toff valve was closed and the chamber 
pressure gradually increased t o  a b i e D t .  row conditions by use 

of the vacuum release valve. The test; apparatus was discoranaected 

from the test specimen and removed from the cPBamber. Test speci- 
men leakage rates were detemiined and recorded i n  scch a% each 

25 psig increme&. 
to exceed 1 scch. 

r. After con- 

To elinimte the helium 

gaseous heliusn a t  ambient rom temper- 

Tes t  specimen and test medim te 

Ek-kemaP leakage of' the tes t  specimen was not 

Xnternal Leakage 

(See adaendun page e-4,) 

Gate Seal 

after mounting t h e  tes t  specimen on the  t e a t  fixture, P/N 
lT03446, t he  t e s t  apparat-as was connected, using appropriate 
seals and fittings, to the  test specinen as s h m  schematically 
on addentturn C - 4 .  m e  leakage s ~ ~ t o i f  m ~ v e  s closed and $he 



"13 2.2 

4.3.2.1 Gate Seal (Corst'd) 

cooling and the LN2 shutoff valves opened. 
g-pm through the test specimen u n t i l  it was t@agperpa%me e%abilized. 
The p r e s s u r e ~ f t h e  LN w w  increased. a t  the test sgeciner, i n l e t  
port to 80 (k,5) psig. When the  tes t  specinen was tw~pereture 
stabilize&, the lrelim gas pressure was increased a t  $ 3 ~  Lest 
specimen actuator port; to 475 psig usiw helium gas a% wbien-t 

ww f m ~ e a  at 31 

2 

rocksn temperature. This closed the t e s t  specimen. L%quich was 

maintained t o  the test specimen inlet a t  80 (25) psig. 
l iquid w~./oH. gas ceased to fl-ow a t  %he cooling valve, %he cool- 
ing valve was closed and the leakage shutoff valve opened. 

inlet  pressure was maintained f o r  a period of 5 minutes while the 
internal leakage r a t e  was determined. Detelgmirration of t h e  leak- 

age ra te  started with the first detected l e m g e .  

bllng i n  graduate). 
a ture  and pressure, t h e  displaced water volume, t i n i t ?  ' n t e m l .  
required t o  displace water, the gas temperature it %he ou%let of 
t h e  heat exchanger, and the  water temperature were measured and! 

reearaed. The leekage rate was determined in scim. Internal 
Leakage rate was not t o  exceed 30 scim. 

b%en 

( i . e . ,  ~ b -  

The test specimen arad test aedim treinper- 

Actuator 
A f t e r  the test  specimen was mounted on the test fixti::*$, P/lf 

1~03h6. installed in a snu319. sealed chamber, t h e  pur;.icd Lest 

apparatus was connected, using appropriate seala and ,"I"Ltirgs, 

t o  the %est specimen ac twt s r  port  a6 s h m  seh 

addendm page C - 5 .  
not capped. 
end test specimen actuator evacuated. Vacum p-ia :rat stopped 

and the system pressure imreased Lo zero psig using 
moa temperature hel im gas. 

~ecandmry r o w i n g  pump, the chmber was emmttja u 
detector pur;sping system could take over %he chm-ber . --:~cvaatiora. 

The leak detector evacuated the chamber t o  a n c u m  . m l i i e d  

by -the equipment aranufacturer fo r  best operation, T; a, the 

Test specimen inlet and. outlet ~ t . 3 ~  w a x  
The vacuum pltnrp m s  started and the  tesL r?,qmratus 

Using a mass spectrwe'* ;." with a 



4.4 

4.3.2.2 Actuator (Cont 'd) 

helium backqgomd level was established and t h e  pressure t o  tine 

test  specimen actuator pox-% was increased to 475 psie using 

gasems helium a t  annbient room temperature., The test specimen 
and t e s t  medim pressure and trjmpera%ure and the  leak detector 
meter i.ntlicatim were measured and recordetll . In t e rna l  leakage 

r a t e  of the  - t e s t  specimen actxmtor 
was no$ to exceed 1 sech. The leak detector was i sohked  from 
the  system and the climber pressure increased t o  ZCFO psig with 
the zraeum release valve. 
a t ~ r  por t  was reduced to zero psig and the  vent T ~ ~ V E :  opened. 
"he Lest apparatus was then disconnected from Lne test specimen 
and the specimen was rmoved from the chamber. 

s delemixled i n  scch andl 

Pressure t o  the %est  spccime~t actu- 

r n c t i o n a l  Test 
(see: aaaendum pages C-6 and C - 7 . )  

Response Time 

After mounting the  test  specimen on t h e  test  fixture, P/E 
lTO3@6. the t e s t  apparatus WEIS emmected wing appropriate 

seals and fittings, t o  the test specimen 88 shown schemt ica l ly  
on addendm page c-6-  
of the test sveeim:ar position indicator and test wise harness. 

Addenam page 6-7 is a sch 

iglsficeztor Si@.% panel. Idhen the helium gas re 
,jus.ted far a pressure ~f 475 psig at the t e s t  ~~~~~~~ actuator 

actuator port  decreased t o  zero psig. Liquiu nitrogen was then 

$3_med -t'nrou& -the test specimen un t i l  it was Leaperatwe stab- 
ilized. 
presr;wre of 80 psig was not exceeded a t  t h e  tpst specimen inlet 
por t .  

specimen allmed t o  shut off the  flaw of lXg. 

t e s t  specinen Inlet, outlet ,  and actuator por%s, the flow 

sad the ~~~~U~ at -the 

The liquid flow wa5 g;x?pldualby increased t o  31 a m .  A 

The 'pway solenoid valve was then cypened and the  test 
Pressure a t  the 
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4.4.1 Response Time (Con%la> 

4.4.2 

4.4.3 

thrm& the test  specinen, and the signals from the t e s t  sgeci- 
Den position indicator swftch were recorded on a recording 
oscillograph. 
were measured an4 racortaed. 
from the instant of the f i r& trace movement of %he "Open" 
switch t o  the first t race movement of the  "Close" switch. A% 
the eonclusiom of" t h e  t es t ,  the W2 and helium gas flm were 
shut off anad the  specimen a % l m d  t o  s tab i l ize  a t  ambier& room 
'ceqerature . 

The t e s t  specimen and test mdhm temperatures 
e respojtse t i m e  was determine& 

Position Indication 
'While performing the response time test  of paragraph 4.4,1, the 
position indicator li@t panel was observed t o  verify the 201- 
lcrwing conditions : 
a.  

b. 

Tbe fully "Open" indication m s  present af ter  tempemture 
s tab i  li s a t  i on. 
The fully "Closed" indication T ~ S  present When t h e  mtlet 
pressure had decreased t o  zero psig. 

me f u l ~ y  "@pen" indication was present upon venting the 
actuator port  t o  zero psig. 

specimen has stabilized a t  ambient roo411 temperature. 

c .  

d. The f i l l y  indication was present after the  test  

With the  -valve in t he  fW.1 open p o s l t i m ,  the specimen was 

stabi l ized a t  rm emtwe. A 1000 vac m, 60 CQS, 

test  ~ o l - h g e  was applied f o r  1 ainute between the pins listed 
below. The tes t  voltage was raised from zero to 1000 volts a t  
a rate no% exceeding 250 volts per second for  each point as  
tested. 

t o  exceea 200 microamperes. 
Curzzent loa,k.age was meas.bared and recorded and was got, 



i?"rom Pin 

E, G, B, K, L 

G, E, K, L 

H, F, L 





4.5 

4.5.1 

.". . 

11.5.2 

4.4.7 Continuity Check (Closed Positioa%)(Con% 'd) 
Eo continuity between pins A - B, D - E, G - H, and K - L 

verified by gaeasuriB1@; the  resistance.  
I n  no case was the  Pesistmce t o  be less than 20 megohm. 

The values were recsded.  

Repeat Cycle Test  
(See aa6endum page c -4 ) 
The repeat cycle test consistecl of 5OO cycles a t  1 
450 cycles a t  ambient ~ O O M  temperature, anad 50 eycles a t  high 

temperature. A low-temperature cycle coasisted sf closing the  

t e s t  specimen valve against a LE2 flow of dl g p m  a t  an ilale% 

pressure not exceeding 80 psig, then openj-ng t*ae t e s t  specimen 
valve. 
consisted of closing t h e  t e s t  specimen valve against a gaseous 

nitrogen i d e t  pressure not exceedling 80 paig,  then  openjag the 
test specimen val-ve. Cycling and data requiremeats were as in- 
dict&& in paragraph 4.4.1. AU IC gate seal leakage after 
completion of all cycling tests m s  not t o  exceed LOO scim. 

temperature, 

The ambient room temperature an8 high temperature cycles 

General 
me t e s t  specimen was artouna.tea on t e s t  f ixture  i'f03klb6 and placets 

i n  an environmental chamber capable of mintainitag a tempercatwe 

of +160%. 
men as sham schematically on a&kmhm page C - 6 .  
of the  3-way solenoid valve t o  actuate ani% Ileactuate t h e  t e s t  

me t e s t  apparatus was connected -to the test  speci- 

The operation 
< 

specinsen valve by pressurizing or venting 
at ion port  pressure was controlled 'by the  

addendum page e-6. The IXV2 shutoff valve 
maintained a t  %he specimen throughout the  
venting t h e  supply l ine.  

Low Tenperatwe CycPinq 

the test spechen rzctu- 
sequencer sham on 
was opened mck EN;I was 

repeat cycle t e s t  by 

. 

U s i n g  t he  procedure of paragraph 4.4.1, %he specimen was t 
ature-stabil ized with l i q u i d  nitrogen flm. 
lization was required only a t  the  beginnfng of the cycling. 

T q e r a t w x  s tab i -  
The 



4.5.3 

4.5.4 

.... ~ 

4.5.2 LOW ~empemture Cycling ( ~ o n ~ ~ a )  
sequencer -was set t o  energize and deenergize the 3-my solenafd 
at a r a t e  not exceeding 2 cycles/minute for a t o t a l  of ~ O P  

cycles. 
25 cycles. 
stopped when the spechen valve was i n  Wze open position. 
74L ana. Uie LE2 shutoff valve m1pe closed cad. mive  7%-2 ~ p ~ e d .  

Data specified i n  paragraph 4.4.1 was recorded every 
A t  .the eomrpletion of 500 cycles, tbe sequencer was 

Valva 

Usiw GI'Jg, all of the LR %ms purged fro& t he  supply l i n e .  Valve 2 
V-2 F ~ S  closed, mlw 6r-1 opened, and all of the pmgea fa~otg 

within the test  specimen. The flowmeter at %he specimen outlet 

Anbisnt Room Tememi;ure Cycles 
Upon completion of TOO cycles at l ow temperature asad ~ t k a  the 
specimen s tab i l ized  a t  mbiemk room tememtuse, valves '67-1 and 
V - 2  were close& and the  pressure of the mbiean-t room tempemture 
CtE2 increased to 80 psis. 
s t a r t e d .  The cycling sequence was as described i n  ~ ~ ~ a $ ~ ~ p ~  
4.5.2,  except that ambient room temperature GN2 was the t e s t  

medium, mtil a t o t a l  of 450 cycles were conrpleted. 
specified i n  paragraph. 4.4.1 was recoded every 25 cycles. 
completion o f  the 450 cycles, the sequencer -as s t q p e d  when 
the specimen mlve was i n  the open position. 

Valve V - 1  w a ~  opened and the sequencer 

The d a b  

upon 

Eigh Temperature Cycles 
Upon completion of 450 cycles a t  mbian'c rom teraperature m d  

with t h e  test  specimen stabilized a t  ambient room t 

the ambient chamber tempemture was increased t o  +16O*F, 
temperature was maintained for the dumtiora of the  tes t .  
specimen was stabilized, a t  +160°~, then valves v-1 and V-2 

closed and the presswe of the J-160% gaseous nitrogen increased 
t o  80 psig. Valve tl-1 was opened ana the  sequences started. 

The cycling sequence was as describe& in p ragreph 4.5.2, except 
t h a t  gaseous nitrogen a t  +160% m s  the  test medim, u n t i l  a 

'%he 

The 

t o t a l  of 50 cycles were completed. The data specifled in 



4.5.5 

4.6 

4.6.1 

4,5.4 Mi& Tenrrpemtum Cycles (Cont’d) 
Upon completion of 

50 cycles at +16Q$, valve V-1 was closed and t he  chamber e%a- 

v i r s m n t  decrease6 t o  mbient roo111 conditions allowing the tes t  
specinen t o  s t ab i l i ze  at mbient  rom temperature. 
apparatus was disconnected from the test specimen a d  the speci- 
men removed from the environmental chamber. 

h 4.4.1 was recorded every cycle. 

The test 

Post Repeat Cycle Tes t  

Upon cmplet ion of the  loo0 cycles, the proof pressureg internal 
leakage, response time, posl”cota indleation, insulation resist- 
ance, and con t imi ty  tests of paragraph 4.2, 4.3.2, 4.4 1: 4.4.2, 
4.4.b,  4.4.6, and 4.t .7 respectively were perfomed. 

Vibration Tes t  

Genera S- 
(See addendum pages C-8 through 6-U. ) 
The test  specimen was subjected to t h e  vibra.t;iola environtnelat 
i n  each of three mutually perpendicular axes, us5 

tion test  setup as s h a m  on addenam pages C-9 andl 6-10. The 
tes t  apparatus was connected t o  the test  specimen 8s sham sche- 
natj.cPzll:r on addendum page C-8 and the specimen, inclu63ng the  
associated m o u n t i n g  clamps, brackets, and suppoxrts,ms aittacheel 

t o  a r ig id  test fixrtwe, a i c h  dynamicaXly simulated the vebicle 
ins.taU_a-L;$on, per vibratiom test assembly dra~a3g lT07824. 

Vibration test  fixture ?/N 1 T O l O g  m s  used. The t e s t  specimen 
W36 imstrw.ented with six accelerweters ,  located as ehom on 
addendum page C-8. 
the  G /cps versus frequency were recorded OB recorders f‘km 
sshich reprducib le  copies of the plats could be ob%ained. Sinu- 
soidal and ranttom vibration tests were performed i n  one axis 
before changing the  axis of‘ vibration. 
defined as follows: 

Vibration Etrnplitude versus frequency and 
2 

The specimen axe6 were 



4.6.1 General. (Cont'd) 
Direction Description 

A kine 09 Flight  - specimen rotated 16 counter- 
CLQ~EX~BF: in plane of inlet axis .  

la Radial &is - ~ 3 '  carrnterc1bclrwise i n  plane ai 
specimen. mtlct axis perpendicular $0 %he flight 
axis e 

0 

c Tangential h i s  - noma1 t o  the radial axis. 

4.6.2 

4.6.2.1 SinusoiCial Vibration 
me control accelermetes (go.  1) sigml between 5 and 200 cps 

on the up and dowweep m o  fi l ter& u-bil iziw a Spectral Dy- 

namics tracki% f i l t e r .  

One alternate control accelerometer (30. 2) lcrcatiam was aesig- 
nated by the  Acoustics and Structural  i c s  (A & ,553)) engineer. 

, 
1 from the alternate c o n ~ r c ~ ~ ( s )  was filtered abi Bb0v-e. 

ID addition, t h e  alternake con-trol(s) 
filtered portion of" %he sweep and i ts  acceiemt%on level con- 
s%ralned -to not exceed the  test  specification. 
plished using manual or automatic override techniques a t  t h e  

control console. 

p maitokeig dmiw 

'this was aecora- 

4.6.2.2 Randm Vibration 
The fomsl qualification vibration Lest of the speciBles in each 

axis was conducteed only af-t;er the data from the  ecfv 

control check for the sane axis bad been revieweti by the 
Acoustics and Stmc-burd. Dym-mics Sec-tiosl t o  verify "cat  the  

paropes spectmm had been obtained. 

The signal from the  controh accelarmeter W ~ F  ~*~ccrrded on nag- 
rnetic tape played back in to  a mean square a w ~ l e r s t i a n  spcctml 

density analyzer (either analcy_: QE" d ig i t a l )  with a filter imvixg 

a bandwidth of 20 cps.  Data were presented i n  gmpbieaal form 
2 ,  showing, G /eps versus f reque~cy.  The randm vibration level 
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4.6.3 

4,6.4 

.... 

4.6.2.2' Random Vibmtioa( C o r k  ' 6  1 
to be used for equalization was 6 db below %be specified %est 
level (qu.airter-pmer level) .  



4.6.5 

4.7 

4.6.4 
All accelerometer outputs were recorded on 8 di rec t  w r i t i n g  os- 
elllograph. Testing contimed d i rec t ly  t o  =be randon vibsatiom 
test  i n  paragraph 4.6.5. 

Sinusoidal Vibration Test (Cont 'd) 

Randon vibratfsn  est 

me operational t e s t  of psmgmph 4.6.3 
Jectimg the t e s t  speciwen to 8 random vibration e ~ ~ ~ ~ ~ n ~  
haviw an appro~ imte  G a ~ s i a n  q l i t u d e  distrfhtion a peak- 
to-rrms r a t i o  of three. Ecp l i ze t ion  of the random input spectrum 

lished by us i  a ranadan vibration level which was not 
more -than orwRol_r;4rth of the actual test level. The equalized 
spectrum was monitored an& readjusted during the test as neces- 
sary by: 
a. Using individual. meters on each channel of the spectral 

density amalyzer/eqmaizes or ,  
b.  U s i n g  graphical displays on spectral delzsi-ty analyzers. 

The acceleration power spec%r%il density applied to the test 
specimen was within -+J dB, When masused with &I f i l t e r  having a 

bandwidth of 20 cps. 

A 12-minute random vibration was applied over the frequency 
i n t e r n 1  as noted: 

2 
1 

20 to 60 0.01 G /cps 

0.1 G /cps 

60 to 120 +1.0 db/octsve 
2 120 to 2000 

The power epeet2-a.l density was meorded ais a fkmctiomz of G /cps. 

Testing continued diyect ly  to %he shock test in paragraph 4.7. 

2 

Keebaniea2 Shack Test. 
(see aaaeadm phigee c-7 through c-io ana c-la.) 
The? test specimen was subject& to three shocks in one iiirection 
in each of three mtua l ly  perpendicular axes for 8 t o t a l  sf nine 

e test specleaen,inelutling +he associated n m t i  



4.7.1 

4.7.2 

4.7 Mechanical Shock Test 4 Cant d) 
clmps,  brackets, su-ppor-t.~, am2 Lest ~ p ~ ~ ~ t u ~ ~ ~ ~  attache3 t o  
a r ig id  test fixture, P/I 1~01Q97, which fcaJSy s-ated 

%he vehicle installntioq anti inastmented as s h m  s c ~ e ~ ~ t ~ c ~ l ~ ~  
on addendm pages C-7. e-8, and (2-10 %ri.1;91 six accelermeters. 
Kl1 accelcronetcr signale were r ec~~%i& an an oscillogmplh while 

the  oscilloseape presentation af the shock input tmns.i@n%s was 

recorded phatogm.phically. 
vibixtion excites.  !Be test sequence was s inusoidh  ~5brati~1-1,  

randm vibration, and shock prior  to cha 

The shocks were performed on a L-2k.g 

Shock Test Levels and Axes 
%he shock l eve l  for a l l  three axes WE; 20 C ' s  peak 

a half sine pulse for a 

were applied in either directions sl %ha A, B, and C axes. 
The t e s t  specimen was t o  withstand %he mine shocks WfthCBla-c f a i l -  
ure. 
an inspection a f t e r  eoq le t ioa  of the  shock t es t .  The si~usoi 
random, and shock t e s t s  were repeatecl %or the  remaining axes. 

Integrity si the test specimen was verified by p)er%'oming 

Post Vibration and. Shock Test 
!The proof pressure and leakage t e s t s  of paragraphs 4.2 and 4.3 
were performed after c o q l e t i o n  of a l l  shock and vibration 
t s s t s  . 



5 -0 

5 

5 *2 

5 * 4  

Rre-test Inspection 
Pre-%est inspection was pe-rfo CJ. October l2, 1966. me test 
specimen was free af apparent defec$s, s properly i6entiPied 
and, therefore, c idered accephble  for testing. Results of 
t h i s  inspection are prese 

Proof Pressure Test 
Actuator and. valve body proof pressure tests were performed 
three times (pre-fmctiom8, post repea% cycle, 

%e the test prqram as required. 
deace of: staructur~LI. failure or ge 

of these pressurizations. 
on ad&esai.aum pages A-2, A-39, and A-84.  

Results of these tests atre presented 

ge tests were performed 8s required. 
Internal leakage was weU be- 

l e  rate of 1 scch except, bring the post 

ge was aegligible. 
Low the menximum all 
v%bmtion leakage check *ere 8 leakage 
recoraed. Results of these tests are presented on ~~~~~d~ 
pges  A-3, A-4, A-40, and A-85 tbragh A-87. 

Functi m a l  Test 
Functional t e s t s  vere peeomxed {omitting iiiexectric strength ) 
to check wPve response t b e  and e lec t r i ca l  chaxc%eris&ies. 
sults of these tes.ts are presented on aadendum pages A-5 though 

from o . O ~ O  second t o  0.054 second (no l i m i t  was specified) . 
Valve actuation opening -time was 0.210 second (no l i m i t  was 
specif iea) .  

We- 

A-43, Valve actu.txtion c J ~ Q s ~ ~  time wri& 

While performing valve response tests, the valve position indi-  
cator lights were checked for proper indication of valve position. 
In every case the  llghts indicated that t h e  valve hatl assumed the 
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5.5 

5.6 

5.4 hmetionesl  est (Cont'd) 
proper position dependent upon the test conditions i 

le-te or par t ia l  e lec t r ica l  tests were performed &.ring %be 
test program. The resul ts  of these tes ts  are present& on adtien- 

Repeat Cycle Test 
Ambient, high, and l o w  teinperes?rwe repeat cyele t e s t e  

formed. mese cycles were $011 by proof pI"@sIsup"c, internal  
leakage, response time,, position indication, insulation r e s i s t -  
ance, and continuity t e s i x .  T%e results of thi 
sented on addendum pages A - 8  through A-38. 

Valve response L i m e  mrieB as follows: 

A l l  post repeat cycle tests were with5ra %he specification limits. 
These &%a are presented on addendm pages A-39 L k r  A-43. 
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Test  khorutux-y: Location: 



Z t e m  Piame: 

Far% Number: 

Test Procedure Drawing Wo: lTOT(83 Change Letter: 

Test Plan Line Ttem: FQ-P-14A 

External Leakage 

st Specimen No: 

!test Star t  ( a t e ,  Time): 

-et Completed ( 

Ambient Room Conditions: Atm. Press. - 
"F e- 

Ace sgt : Re ject: 



FORMAL QUALIFECATTOM TEST DATA SHEET 

i 

%st h b o r a t o r y :  

as % s t  Repreyntative: 

Test W$.t;ness : 
Customer Q. C. 

Internal Leakage Test Per Paragraph: 

%st Start (Date, Tirue): 

Wet Completed (Pate:, T h e ) :  

bfent Room Conditione: "empera ture 
OF 
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F O W L  QUl'.LXFICATXO€Y TEST DATA SME%T 

Presswe Scale 4 9 .  psig/imch Time Base 

1 1 Specimen Temperature F I +160 0 

I Cycles - 
Test Pa-mmeter 

C%.mztber Temperature 

Spe e L ~ e n  Tempe ratme 
I__ 

Units 

F' 

F 

0 

- 
0 

P r e s s w e  Sealet &-J pr,ig/inch Time Base seconds 



inch 
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FORMAL QUALIFICATION "EX3T DATA SHEM' 

% s t  Procedure Drawing No: Change Letter: C rare 

Manufacturer 8 S/H : ine Item: FQ-F-14A 

Dou&Lets Test 

8 t Witness : 

7- Internal Leakage Test Per Paragraph: i c$y  
T e s t  Specimen No: 

Test Completed (Date, Time): 

Ambient Room Conditions: ! temge rature AtPa. Press ,  
O F  

Sheet 1 of k 



.L - 
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Page A=-&& 
FORK4L QUALIFICATI@N TEST DATA SHEET 

Item ~3me: LO2 Chilldown System Shutoff Valve 

Part Number: lA49965-521 

Test Procedure Drawing No.: 1T07783 Change Letter: C 

Wanufacturer ‘ s  S/W: 0201 Test Plan Line Item: 

Test Laboratory: Beech Aircraft Location: Boulder, Colorado 

Douglas Test Representative: K, C. Tolides Date 

Test Witness: 4, 

Douglas Q.C. Customer Q.C. 

Vibration Test Per Paragraph: 5.15 

Test Specimen No.: 1 

Test Start (Date, Time): 

Test Completed (Date, Time): 

Ambient Room Conditions: Temperature RH Atm. Press, 
x 

q__ 
OF 

Axis Orientation: 

Total Run Time 



FORNAL QUALIFICATION TEST DATA SHEET 

Vibration Test Per Paragraph: Test Plan Line Item: , 

Axis Orientation: P/N: 1A49965-521 

Random Vibration Test Specimen No,:: 1 S/N: 0201 Date: 

I * 
/ 2  I Ac tua 1 

Ac tua  1 * * 

Accept: Reject : 

Comment : 

* See Attache; Plots 

Mechanical Shock Test Per Paragraph: 5,16 I 

Test Start {Date, Time): , @  

Test Completed (Date, Time) : , @  

Test Parameter 



WTE... SEE PAGE - 
FOR PICK UP LOCATION 

COUGLAS AIRCRAFT COMPANY 8 INC.  
PAGE NO. 

REFOGT NO. S I N U S O I D A L  F R E Q U E N C Y  S W E E P  

SIV-B CHILLDOWN SHUTOFF V A L V E  
tFQ F - 1 4 A l  

CONFIGUGATION --- S/N o m s  
TEST CONCITIONS.. .. 

TEST DATE. .  ........... 15/25/66 
AXIS OF EXCITATION. .  .. THRUST 
PICK UP NUMBER ( 1) ... 1 FILTERED 
PICK UP RESPONSE...... THRUST 
INPUT ACCEL.PER PACE.. ~ 

F R E Q U E N C Y  C C P S I  



v) 

a 

U 

z 
0 

c 
CI 

a 

w 
J 
w 
u 
u 
-c 

COUGLAS AIRCRAFT COMPANY , I N C .  

S I N U S O I O A L  F R E Q U E N C Y  S W E E P  

S I V - B  CH I L L D O W N  SHUTOFF V A L V E  
CFQ F - 1 4 A l  

CONFIGURATION --- S I N  0201 
POT€...  SEE PAGE - 

FOR PICK UP LOCATION 

L E G E M . .  . 
UFSMEEP - 

COWNSWEEP ------ 
1000 

0 
100 

10 

1 

0 

FAGE NO. 
REPORT MO. 

TEST CONC I TIONS . . . . 
TEST CATE ..... ....... . 19/25/66 
AXIS OF EXCITATION. .  . . THRUST 
PICK UP NUMBER ( 1) ... 1 FSLTERED 
PICK OF RESPONSE.. .. . . THRUST 
INPUT ACCEL-FER PAGE.. - 

10. 100. 

F R E Q U E N C Y  C C P S I  
1000 D 



CGUCLAS AIRCRAFT CGMFANY * INC.  
PAGE No. 

S I N U S O I O A L  F R E Q U E N C Y  S W E E P  REFORT NO. . 

S I V - B  CHILLOOWN SHUTOFF VALVE 
CFQ F-1481 

CONFIGURATION --- S/N D Z O i  
NOTE... SEE PA6E - 

FOR PICK UP LOCATION 

LESEN) . . . 
UPSWEEP - 

COWNSWEEP ------ 

TEST CONC I T I O N S . .  . . 
TEST CATE ............. 10/25/66 
AXIS  OF EXCITATION..  . . THRUST 
F ICK UP NUMBER ( 1 )  ... 1 UNFILTERED 
F ICR UF RESPONSE...... THRUST 
INPUT ACCEL.PER PAGE.. ~ 

too0 

n 

u, 

a 

100 

- 

U 

z 
O 10 
M 

i- 

QT 
w 
J 
w 
u 
u 

a 

0 
t o .  

F R E Q U E N C Y  C C P S I  
LOO. io00 . 



CQUGLAS PIIRCRAFT COMPANY I INC.  

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  

S I '4-E3 CI-I I LLDOWN SHUTOFF V A L V E  
CFQ F-14Al 

t 

C.O'(FIGURATION --- S f N  0201 
FIDTE... SEE PAGE - 

FOR PICK UP LOCATION 

L E G E M . .  . 
UPSWEEP - 

GOWNSWEEP ------ 
moo .o 

m 
4 0 0  .o 

cn 
L3 
- - 

W 

z 
O ao.0 u 

c 
< 

w 
J 
u 
u 
u 

a 

1.0 

0.1 

FACE NQ. . 
REPORT NO. 

TEST COW I T I O N S . .  .. 
TEST CATE ............. 10/25/66 
A X I S  OF EXCITATION..  .. THRUST 
PICK UP NUMBER ( 1) ... 1 UWILTEREC 
PICK UP RESMNSE.. . . . .  
INPUT ACCEL.FER PAGE.. - 

F R E Q U E N C Y  C C P S I  
a 



COUGLAS AIRCRAFT COHFANY I INC. 
PAGE MO. 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  REFORT NO. 

SIV-B CHILLOOWN SHUTOFF V A L V E  
(FQ F-14AI  

COW IGURATION --- S f N  0201 
NOTE... SEE PAGE - 

FOR PICK UP LOCATION 

LEGEM. .  . 
UPSWEEP - 

COWNSWEEP ------ 
1000 .o 

Z 
0 

c 

QL 
w 
J 
w 
u 
u 

CI 

a 

a 

TEST CONCITIONS....  
TEST CATE ..... .. ...... 10125166 
AXIS OF EXCITATION..  . . THRUST 
PICK UP NUMBER ( 2) ... 2 FKLTEREC 
FICK UF RESPONSE.. . . . . THGUST 
INPUT ACCEL.FEG PAGE.. - 

io00  

F R E Q U E N C Y  C C P S I  



COUCLAS AIRCRAFT COMPANY , INC.  

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  

S I V-€3 CH I LLOOWN SHUTOFF V A L V E  
CFQ F-14AI 

COWIGURATIOH --- S I N  0201 
NOTE... SEE PAGE - 

FOR PICK UP LOCATION 

LEGEM. .  . 
UPSWEEP - 

DOWNSWEEP ------ 

PAGE NO. 
EEPORT NO. 

TEST CONCITTIOWS.... 
TEST GATE. .... .. . ..... 35/25/66 
AXIS OF EXCITATION..  . . THRUST 
PICK UP NUHGER ( 2) ... 2 F ILTER= 
PICK UP RESFONSE.. . . . . THRUST 
INPUT ACCEL.FER PAGE:. - 

F R E Q U E N C Y  C C P S 3  
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FOFWAL QUALIFICATION TEST DATA SHEET 

Item Name: LO2 Chilldown System Shutoff Valve 

Part Number : lA49965-521 

Test Procedure Drawing No.: 1TO7 7 8 3 Change Letter: C 

Manufacturer's S/N: 0201 Test Plan Line Item: 

Test Laboratory: Beech AiF-craft Location: Boulder, Colorado 

Douglas Test Representative: K. C. Tolides Date 

Test Witness: 
Douglas Q.C. Customer Q.C. 

Vibration Test Per Paragraph: 5.15 

Test Specimen No.: 1 

r S m e  I Random 
Test Start (Date, Time): 

Test  Completed (Date, Time): 

Ambient Room Conditions: Temperature RH Atm. Press. 
OF % 

Sinusoidal Sweep Test Axis Orientation: 

Sweep Rate 
Octave/Minute 

Frequency 
CPS 

Amp 1 it ud e 

1 .o 5 to 24 0.032 In, D.A. 

NOTE: Sweep 
Rates Approx, 
1.0 QctlPlin. 

5 7 0 2 4  
~ 

1.0 G Peak 24 to 47 

2 4  rcr-4-9 1.0 c pc 
~~ - 

47 to 200 0.0088 In. D.A. 

- 

17.5 G Peak Total Run Time 

lT Min. :; ,$ Sec (I 
c_1 

O f  - Sheet 
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A-59 

%. 

FORMAL QUALIFICATION TEST DATA SHEET 

Vibration Test Per Paragraph; 5.  /s Test Plan Lihe Item: 

Axis Orientation: P/N: lA49965-521 I 

Random Vibration Test Specimen No.: 1 S/N: 0201 Date: 

Comment: 

* See Attached P l o t s  

Mechanical Shock Test Per Paragraph: 5,16 

Test Start (Date, Time): ? @  

T e s t  Completed (Date, Time): / I  

mi 1 liseconds 



COUGLAS AiECliAFT COMPANY I IHC. 

S i N U S O I D A L  F R E Q U E N C Y  S W E E P  

S I V - B  CHILLDOWN SHUTOFF V A L V E  
(FQ F - 1 4 A l  

C!2W IGURATIOII --- S/N 0201 
M T E . . .  S E E  PAGE - 

FOR FICK UP LOCATION 

LEGEN:. . . 
UPSWEEP - 

CWNSWEEP ------ 

TEST COW I T I O N S . .  . . 
TEST GATE..  . . . . . . . . . . . I G / 2 9 / 6 6  
AX IS OF EXCITATION. . . . RAC I AL 
FICK U P  MUMBER ( I). .. 1 FILTERED 
FICK UF R E S F O N S E . . . . . .  RACIAL 
INFUT ACCEL.FER PAGE.. - 

I000 

n 

u) 

cl 

4 0 0  

- - 

U 

z 
O I O  u 

b 

OL 
W 
-I 
W 
u 
u 

a 

0 
I O .  , 100. 

F R E Q U E N C Y  C C P S I  
I 



COUGLAS AIRCRAFT CCiMFANY , INC.  
P A G E  W .  _- 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  REFQRT No. _- 
S I V - B  CHILLOOWN SHUTOFF V A L V E  

I F Q  F-14Al 
03MF IGURATION --- S / N  O E D 1  
W T E . . .  SEE P A t E  ___. 

FOR FICK UP LOCATION 

L E G E M . .  . 
UFSUEEF - 

CWNSWEEP ------ 
moo .o 

- 
io0 .a 

$a .a 

9. .O 

0 .I 

TEST CON: I T I O N S . .  . . 
TEST CATE ............. lG/29/66 
A X I S  OF EXCITATION..  . . RAC IAL 
PICK U F  NUMBER ( 1) ... 1 FILTEREC 
FICK U F  RESFONSE...... RPDIAL 
I N W T  ACCEL.FER PAGE.. ~ 

i 
F R E Q U E N C Y  C C P S I  



COUCLAS AIRCRAFT CGMFANI , INC.  

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  
FACE No. 

REFORT W .  

s I[ v-B CH x L L D ~ W N  SHUTOFF VALVE 
CFQ F-14Al 

G3W IGUfiATION --- S I N  0201 
KITE. . .  SEE PACE __ 

FOR PICK UP LOCATION 
TEST C O F E I T I O N S . . . .  

TEST CATE. .. ._ .  . .... . . 15/29/66 
AXIS OF EXCITATION. .  . . RACIAL 
PICK UF 1AIMBER ( 1) ... 1 UFIFILTEREC 
F I G  UP RESFONSE.. . . . . RAC'IAL 
INFUT ACCEL.FER FACE.. - 

L E G E S . .  . 
UPSWEEP - 

C W W W E E P  ------ 
1000 

10 

10. $ 0 0 .  

F R E Q U E N C Y  t C P S 1  
1000. 



FACE )90. 

R E W R T  M3. I___ 

C3UCLAS AIRCRAFT COMFANY , INC. 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  

S I V - B  CHILLDOWN SHUTOFF V A L V E  
(FQ F-14AI 

O3W IGUEATION --- S/N 0201 
W T E . . .  SEE FACE ___ TEST C O W I T I O N S . . . .  

FOR PICK UP LOCATION TEST CATE ..._......... 3 9 / 2 9 / 6 6  

LE&€@. . . 
UPSWEEP - 

CUWllSWEEP ------ 
1000 .o 

n 

tn 

0 
- 

100 

10 

1 

0 

.O 

.O 

.O 

.l 

AXIS OF EXCITATION.. . .  R A C I A L  
P I C K  U F  FUMBER ( 1) ... i U W I L T E R E C  
FICK U F  RESPONSE...... RACIAL 
INFUT ACCEI-.FER PAGE.. , ___ 

10. 100. 

F R E Q U E N C Y  C C P S I  
1000. 



PAGE M3. 
R E F O R T  No. 

COUCLAS AIRCRAFT CQHFANY I INC.  

S I N U S O I O A L  F R E Q U E N C Y  S W E E P  

SIV-E3 CHILLDOWN SHUTCFF V A L V E  
t F Q  F - 1 4 A l  

a3W IGURATION --- SIN 0201 
M T E . . .  SEE PAGE - TEST C U E  I T I O N S . .  . . 

FOR PICK UP LOCATION TEST C A T E  ............. in/29/66 
LEGEN:. . . 

UFSWEEP - 
CWNSWEEP ------ 

AXIS OF EXCITATION.. . .  R K I A L  
FICK UP MJMBER ( 2) ... 2 FXLTEREC 
F ICK UP RESPONSE...... RACIAL 
INFUT ACCEL.FER FACE.. - 

U 

z 
0 

I- 
< 
CY 
W 
J 
W 
u 
u 
< 

- 

....- 

F R E Q U E N C Y  C C P S I  



COUGLAS AIRCRAFT COMPANY I INC.  

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  
S I V - 8  CHILLDOWN S H U T O F F  V A L V E  

CFQ F - 1 4 A l  
Q3tS I W R A T I O N  --- S / N  0201 
M T E . . .  S E E  PAGE - 

FOR PICK UP LOCATION 

L E G E M . .  . 
UPSWEEP - 

COUNSWEEP ------ 
1000 .o 

#-a 
100 

10 

¶ 

0 

.O 

.O 

.O 

1.1 

FAGE Mn. ____ 
REFORT Mn. - _ _ _ _ _  

TEST CON: I T I O N S . .  . . 
TEST CATE ............. 19/29/66 
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FORMAL QUALIFICATION TEST DATA SHEET 

, ~ t e m  Name: LO2 Chilldown System Shutoff Valve 

Part Number: 1649965-52 1 

Test Procedure Drawing N O .  2 1107783 Change Letter: C 

Manufacturer’s S/N: 0201 Test Plan Line Item: FQ -F - 14A 
Test Laboratory: Beech Aircraft Location: Boulder Colorado 

Douglas Test Representative: K. C .  Tolides Date 

Test Witness: I ”  

i ’  1% 

0 \ i I-:  \ 1 -*L?,L 
Douglas Q . C .  Customer Q . C .  

Vibration Test Per Paragraph: 5.15 

Test Specimen No.: 1 

Test Start (Date, Time): 

Test Completed (Date, Time): 

Sine I Random I 

Ambient Room Conditions: Temperature RH Atm. Press. 
x In HR Abs. - OF 

Sinusoidal Sweep Test 

Rates Approx. 
1.0 Oct/Min. 

Total Run Time 

Sec e 

Frequency Amplitude , 

0.032 In. D.A. 
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F O m L  QUALIFICATION TEST DATA SHEET 

Vibration Test Per Paragraph: Test Plan Line Item: 

Axis Orientation: P/N: U4.9965-521 

RaOdom Vibration Test Specimen No*: 1 SIN: 0201 Date: -- 

Required 12 I 20 to 60 

Required 60 to 120 

12 I 120 to 2000 I Required 

Actual 

0 0 1G2 / c  p s  

+10d b /Oc t ave 
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Accept: Reject : 

Comment: - 

J; See Attached Plots 

ailechanical Shock Test Per Paragraph: 5,16 

Test Start (Date, Time): 9 @  

Test Completed (Date Time) :: , @  

t Parameter 

m i  1 1 is econd s 
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c. FORPlIAL QUALIFICATION TEST DATA SHEET 

Item Name: 

Part Number : LA4 9 9 6 5-5 2 1 

LO2 Chilldown System Shutoff Valve 

Test Procedure Drawing No.: 11707783 Change Letter: C 

Manufacturer's S/N: 020 1 Test Plan Line Item: 

Test Laboratory: Beech Aircraft Locatian: Boulder, Colorado . 
Douglas Test Representative: K. C. Tolides Date 

I 

i 
/ I- 

; i 
1 .  Test Witness: I"! % ,A, 

Douglas Q.C. Customer Q.C. 

Vibration Test Per Paragraph: 5.15 

Test Specimen No.: 1 

Test Start (Date, Time): 

Test Completed (Date, Time): 

Ambient Room Conditions: Temperature RH Atm. Press, 
70 - OF 

Sinusoidal Sweep Test 

Required 

Actual L 

NOTE: Sweep 
Rates Approx, 
1 , O  0ctM.n. 

Total RUR Time 
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Name : 

Part Number: 

! R s t  Proceilure Drawing No: lTO7 Change Letter: 

Test Plan Liner ftem: 

Tes t Labor& tor3 : 

Test Witness: 

TesL Spechen  Bo: 

!&st Start (Date, T i m e ) :  
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%st Parameter 
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DOUGLAS A I RCRAFT 
M I S S I L E  D SPbCE S Y S T E  F O R M A L  QUAL 

TEST P L A N  ANG 
ITEM MIJMBER FQ-F-14A DAC 56625 ' R E  RLTY: Sa?Jm 

PART NO IA!,9965-521Y EST PL AN LINE S E T J ~ O ~ ?  - y ~ - i , y ~ ,  i,02 CHILr,gg;::: s y ~ p : ~  
TEM TITLE 

JU ?4 BER (Sj 

I NG I NEE R I NG RESOL.UTlONS 
i IJ 5 CONCLUS i 0 ids 
Yhe LO;, Chilldown System Shutoff Valve , P/N 1A49965-521 and -5a . -Ol l ,  success fu l ly  
act t h e  requirements  of  TCD 1T07782, ReYisiov J ,  when t e s t e d  i n  accordance wi th  
TPD 1:T07783, Revision M, except  as noted below: 

s/w '3231: 
(-52;) 

S/R 0002: 
(-521) 

s/$i 02'36: 
-521-011) 

A bellows f a i l u r e  w a s  caased by v i b r a t i o n  of 70 t o  100% above r equ i r ed  
l e u e l s  as a r e s u l t  of' l o w  temperature  problem wi th  c o n t r o l  accelerometer .  
Re te s t  wi%h new bel lows i n s t a l l e d  were s a t i s f a c t o r y .  (Ref.  FARR A 1 5 1 1 3 7  f 
An e x t e r n a l  leakage r a t e  o f  41.5 scch ocsur red  during pos t  v i b r a t i o n  
(1 scch m a x .  a l l owab le ) .  The a c t u a t o r  subassenbly screvs  were re torqued  
and r e t e s t  w a s  s a t i s f a c t o r y .  The flow t e s t  p re s su re  drop w a s  0 .31  p s i d ;  
however, t h e  l l i n i t  w a s  increased  from 0.25 t o  0.50 p s i d ,  m a x i m u m .  Two 
p o s i t i o n  i n d i c a t i o n  switches gave e r r a t i c  ta lkback  dur ing  t e s t s .  The 
-525 conf igu ra t ion  (-521-011) incorgora ted  an improved open switch 
a c t u a t o r .  Also,  a h igher  r e l i a b i l i t y  microswitch (IEc425) i s  now being 
used.  (Ref. FARR A243388). 

A f o r c e  of 34 pounds was r equ i r ed  t o  move t h e  a c t u a t o r  from normal. 
unpressur ized  p o s i t i o n  t o  fu l l  open p o s i t i o c ;  however, t h e  l i m i t  w a s  
i nc reased  from 30 t o  35 pounds. Excessive i n t e r n a l  leakages  up t o  

(USE C O N T I Y U A T I O N  ShEET A S  NECESSARY 1 

STATEMENT OF 
Q U A L  I F ICAT IO N 

Based. on t h e  Formal Q u a l i f i c a t i o n  Tes t  results presented  i n  t h e  a t t ached  r e p o r t ,  
it is t h e  conclusion o r  t h e  Douglacs Aircra-tt Company, I n c . ,  t h a t  t h e  a%OVe 
i t e m  c o n t i r d e s  t o  be qua l iy i ed  f o r  use  as intended Gn t h e  Sa turn  SIVB. 

i 

e 

. 



S/N 02136: 
(-52L-011) 

1600 scim (maximum al lowable 120 scim) were noted during thermal  
vacuum t e s t  and p o s t  r epea t  c y c l e  t e s t .  
to a l i p  ( a  result of incomplete material removal during machining) 
on t h e  inne r  diameter of t h e  poppet s e a l .  Replacement of t h e  s e a l  
by DAC r e s u l t e d  i n  accep tab le  leakage when c h i l l e d  down i n  c losed  
p o s i t i o n  as i n  v e h i c l e  usage; however, leakage w a s  s t i l l  excess ive  
when c h i l l e d  down i n  t h e  open p o s i t i o n  pe r  t e s t  procedure.  This  
s e a l  lacked a t r u i n g  cu t  u s u a l l y  performed on s e a l  and r e t a i n e r  
assembly p r i o r  t o  i n s t a l 2 a t i o n .  Replacement with seal and r e t a i n e r  
assembly having a t r u i n g  c u t  co r rec t ed  leakage problem. 
FARR' s A240391 and A240398). 

The -521-011 conf igu ra t ion  has a redesigned s v i t c h  a c t u a t o r  and 
a s e a l a n t  on t h e  switch cover and e l e c t r i c a l  connector and i s  
i d e n t i c a l  t o  t h e  -525 conf igu ra t ion .  

Leakage w a s  a t t r i b u t e d  

( R e f .  


